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Title 
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5 Field of the Invention 

The invention relates to a belt installation tool and more 
particularly to a belt installation tool for installing a belt on 
a pulley without rotating the pulley or tool. 

10 Background of the Invention 

Belts can be installed on belt drive pulley systems using 
various methods. For systems with an automatic tensioning 
device, or tensioner, the tensioner is loaded, a belt is placed 
on the system pulleys, and the tensioner is released to engage 

15 the belt. For belt drive systems without a tensioner, a belt is 
wrapped around the pulleys and then a pulley is moved or 
tightened to its final location by a bracket, jackscrew idler, or 
similar device. 

Ramp type devices are also known. The ramp is connected to 
20 or engaged with a pulley. Most ramp loading devices require 
rotation of the pulleys or the tool or both. In many systems 
this is not practical, for example, engine crankshaft resistance 
is too high, or, the lubrication system is not operating risking 
damage to bearings and rotating parts. 
25 Representative of the art is PCT application number WO 

03/095863 A2 which discloses a tool for installation and removal 
of power transmission belts from fixed center pulleys in a power 
transmission system. 

What is needed is a belt installation tool which is used to 
30 install a belt without rotating the tool or a pulley about a 
pulley axis of rotation. The present invention meets this need. 
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Summary of the Invention 
The primary aspect of the invention is to provide a belt 
installation tool which is used to install a belt without 
rotating the tool or a pulley about a pulley axis of rotation. 
5 Other aspects of the invention will be pointed out or made 

obvious by the following description of the invention and the 
accompanying drawings . 

The invention comprises a belt installation tool for 
installing a belt without rotating the pulley or the tool. The 
10 tool comprises a ramp that engages a pulley flange. The ramp 
comprises a connecting member for connecting the ramp to the 
flange. After the ramp is connected to a pulley flange a belt is 
loosely engaged with the ramp. A first lever arm connected to 
the ramp is used to pry the ramp and belt outward by pivoting 
15 about the first connecting member until a second connecting 
member is engaged with the pulley flange. The ramp further 
comprises a member for laterally urging the belt. Once the ramp 
is fixed on the pulley flange a second lever arm, connected at a 
pivot point, urges the belt laterally onto the pulley. The 
20 second lever arm is moveable in a direction normal to the 
movement of the first lever arm, thereby laterally urging the 
belt onto a pulley. 

Brief Description of the Drawings 
25 The accompanying drawings, which are incorporated in and 

form a part of the specification, illustrate preferred 
embodiments of the present invention, and together with a 
description, serve to explain the principles of the invention. 

Fig. 1 is a front perspective view of the tool in use on a 
30 pulley. 

Fig. 2 is a rear perspective view of the tool in use on a 
pulley. 

Fig. 3 is a front perspective view of the tool in use on a 
pulley. 
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Fig. 4 is a front perspective view of the tool in use on a 
pulley. 

Fig. 5 is a front perspective view of the tool in use on a 
pulley. 

5 Fig. 6 is a front perspective view of the tool in use on a 

pulley. 

Detailed Description of the Preferred Embodiment 
Fig. 1 is a front perspective view of the tool in use on a 
10 pulley. Tool 100 is used to install a belt without rotating the 
pulley or tool. The tool pulls the belt to a desired radius or 
length, and then laterally urges the belt onto a pulley. 

The tool comprises a ramp 11. Ramp 11 has a belt bearing 
surface 13 0 that has an arcuate shape and has substantially the 
15 same radius as the belt bearing surface S of a pulley P, see Fig. 
2 and Fig. 3. Belt B rests on surface 13 0. 

Referring to Fig. 2, ramp 11 also comprises flange 13 which 
positions a belt with respect to the tool 100 and surface 130. 
Flange 13 comprises slot 131 through which urging member portion 
20 43 moveably projects. Portion 43 slides within slot 131. 

Ramp 11 comprises connecting members 12, 14. The 
connecting members may comprise pins inserted in holes on the 
face of a pulley, or clamps disposed for engagement with a pulley 
flange F. In the preferred embodiment the connection members 12, 
25 14 comprise clamps. Clamps 12, 14 are approximately 10mm to 15mm 
in length in a circumferential direction and are relatively short 
in radial height to minimize or eliminate the need to over- 
stretch the belt during installation. Namely, the clamps are of 
a radial height sufficient to reliably engage the pulley flange. 
30 In alternate embodiments each clamp may comprise a leaf spring 
attached to the underside of the ramp on the pulley side, or, may 
also comprise a portion stamped from ramp 11. 

Lever arm 10 is connected to ramp 11. Pivot 30 is disposed 
at an end of lever arm 10. Lever arm 20 is pivotally connected 
35 to lever arm 10 at pivot 30. Lever arm 20 is aligned with 
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bearing surface 42 such that lever arm 20 is in progressive 
pressing contact with surface 42 during use. 

In an alternate embodiment lever arm 20 can be connected at 
a pivot to ramp 11. However, in this embodiment lever arm 20 
5 also engages and acts upon surface 42 to laterally urge a belt. 

A ramp size selected for each application should be 
slightly longer than the belt wrap angle about the pulley. This 
ensures that the belt completely clears the pulley as it is being 
installed. For example, if the belt wrap angle a on the pulley 

10 is approximately 45°, then the angular length of the ramp should 
be somewhat greater than approximately 45°. Of course, the 
principle of the device is equally suited to use with a ramp 
length less than a wrap angle, for example when sufficient ramp 
clearance is not available on an engine belt drive system pulley. 

15 Referring to Fig. 3 and Fig. 4, in use, ramp 11 is placed 

on the pulley flange on one side with a first clamp 12 engaged 
with a pulley flange F. The belt B is engaged with ramp 11 in a 
relaxed, loose position. Lever arm 10 is of a length sufficient 
to pry ramp 11 into place on the pulley P, for example, 

20 approximately 2 feet in length. Ramp 11 is pivoted about member 
12 and thereby pulled radially outward by lever action of arm 10 
until it is disposed outwardly enough to engage the second clamp 
14 on the pulley flange F. In this position, with both clamps 12 
and 14 engaged with the pulley flange F, the belt is at the 

25 proper predetermined radial position. However, at this point 
belt B is on ramp belt bearing surface 130, disposed adjacent to 
the pulley, but is not on the pulley surface S. The foregoing is 
accomplished without rotation of the pulley or rotation of the 
tool about a pulley rotation axis A, see Fig. 3. 

30 Ramp 11 has no flange on the pulley side. On the other 

side of surface S, flange 41 is slightly radially thicker than 
the belt. Member 40 is slidingly engaged with ramp 11 through 
slot 131. This allows member 40 to slide on ramp surface 130 in 
a direction from flange 132 toward the pulley. Member 40 
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comprises surface 42 which is in pressing contact with arm 20. 
As member 40 is pressed by arm 20 portion 43 presses flange 41 
against the side of belt B which in turn slidingly urges belt B 
laterally across belt bearing surface 130 into the pulley surface 
5 S. Arm 20 is approximately 2 feet in length, although this 
length is only exemplary and can be varied according to need. 
Once the belt is urged into the proper position in pulley P, the 
tool can then be removed. 

For backside pulleys without a pulley flange, the ramp can 

10 also be used to install a belt without stretching the belt at 
all. Most automotive drives have a backside pulley on water 
pumps and idlers. Consequently, the ramp loading system can be 
used for non-low modulus belts in most cases. Also, most belt 
drive systems for mowing decks and garden tractors and similar 

15 products have a back side idler, which can easily be made with 
two or three holes/slots to which the ramp 11 is engaged. 

Fig. 2 is a rear perspective view of the tool in use on a 
pulley. Arcuate surface 42 is engaged by arm 20 in a progressive 
motion of arm 2 0 during belt installation. As arm 20 moves it 

20 progressively engages surface 42 as the belt is progressively 
urged laterally onto pulley P. Member 43 slidingly engages 
surface 130 and slides through slot 131 in flange 132. 

Fig. 3 is a front perspective view of the tool in use on a 
pulley. In order to connect clamp 14 to flange F, tool 10 is 

25 moved in the manner and direction Ml. Ramp 11 pivots about clamp 
12 which is engaged on pulley flange F. Movement of arm 10 in 
direction Ml radially moves ramp 11 outward whereby clamp 14 can 
then be engaged. Belt bearing surface 13 0 has a radius 
substantially equal to the radius R of the pulley P. 

30 Fig. 4 is a front perspective view of the tool in use on a 

pulley. Completion of engagement of clamp 14 is effected by 
further moving arm 10 in direction M2 , and then in direction M3 . 

Fig. 5 is a front perspective view of the tool in use on a 
pulley. Belt B is laterally urged onto pulley surface S by 
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moving arm 20 in direction M4 . Flange 41 urges belt B onto the 
pulley. 

Fig. 6 is a front perspective view of the tool in use on a 
pulley. Urging member 40 comprises arcuate urging member portion 
5 43. Flange 41 projects radially from portion 43. Urging member 
40 also comprises arcuate bearing surface 42. 

Upon full movement of member 40, belt B drops into 
engagement with pulley P on surface S. In order to facilitate 
lateral movement of a belt B across belt bearing surface 130, a 

10 lubricant such as graphite or oil may be applied to the surface 
130. Further, surface 130 may further comprise a low friction 
coating material such as PTFE or nylon or one of any other known 
low friction materials. The belt has an angle of wrap on the 
pulley of approximately <x°, which may vary according to belt 

15 drive system geometry. The length of belt bearing surface 130 on 
ramp 11 is preferably approximately equal to or greater than belt 
angle of wrap a°. 

The instant invention allows installation of a belt on a 
pulley system without rotating the tool or the pulley about a 

20 pulley axis of rotation. This capability significantly reduces 
potential system damage caused by rotating the pulley and 
attached accessories or engine components while the lubrication 
system is inoperative. It also reduces the opportunity for belt 
damage during installation caused by tools which slide under the 

25 belt or slide along a side of the belt as the belt is urged into 
a pulley groove. It also reduces the time required to install a 
belt by eliminated the need to adjust pulley centers to tension a 
belt. 

Although forms of the invention have been described herein, 
30 it will be obvious to those skilled in the art that variations 
may be made in the construction and relation of parts without 
departing from the spirit and scope of the invention described 
herein. 
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